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!• A forced air oven comprising an oven chambers an 

air circulating fan mounted within said chamber on a drive 
shaft extending through one wall of the chamber, heating 
means mounted within the air stream generated by said fan, a 
baffle plate mounted in front of the fan in paralleled 
spaced relation with said one wall, a centrally disposed 
aperture in said baffle plate to enable air from the chamber 
to be drawn through the baffle plate by the fan into the 
region defined by said paralleled spaced relation, a plural- 
ity of left-hand and right-hand vanes located on the fan 
.side of the baffle plate in the vicinity of both the top and 
bottom edges thereof, said plurality of vanes extending 
across said region in proximity to said one wall and extend- 
ing beyond both of said top and bottom edges in proximity 
to the top and bottom walls of said chamber respectively, 
said left-hand vanes being fewer in number than said right- 
hand var.es, said left-hand and right-hand vanes subtending 
acute angles to the vertical such that said air stream 
substantially exhibits an air curtain flow pattern in said 
chamber. 
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COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED: 
" FORCED AIR OVEN " 

The' following statement is a full description 
of thiB Invention; including the- best method of performing 

it HnownVto itis-.s. .. .'• 
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: ^ticuli^reiat^co forced ate cooking ovini whsrein - 
h ^ ^t, U *« /emulated o» convect.4 within the Oyen 
chamber. We invi.ntiOfl ttrtte. »P«ial application in 
electric domestic and commercial ovens but i. not ao lift- 
ed in its scope. 

In a normal domestic or commercial o»en. heatrng 

„.„. is located on or close to the oven floor and the air 
heated thereby circulates within the oven chamber under the 
influence of thermal convection. Heated air is thereby 
carried to and passes over and around the foodstuff to be 
baked. As is veil known this process of baking is slow and. 
d «e to the lack of isotherm, It ty. cooking rates vary from 
one part of the chamber to another. It is therefor, very 
important to void steep thermal gradients within the oven 
: throughout the baking periods to ensure that a uniformly 
baked product results. 

In forced air ovens the oven chamber air ra 
locally heated either by an electric element, within the 
chafer, or by a com! -.stible fuel in a combustion chafer 
and the heat generated therein is exchanged with the oven 
Chafer air. In both cases the heated air is then force- 
circulated in some predetermined flow pattern to provide 
the heating medium for the foodstuff. It is. however, an 
essential aim of all forced air ovens to provide uniform 
beating throughout the oven chanfrer and. to achieve this 
condition, careful control of the temperature of the 
circulating medium is reguired along with similar control 
over the flow current density and flow patterns of that 

medium* - 
The lenown advantages accruing from the use of 

forced air ovens include :- 

. (1) iess baking time is required; 
(2) Suel or energy savings due to (1) and to the 
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-tower operating temperatures permissible; 

?^'"^ 3 |' :: :i^tac^therii»i gradients within the oven 
chamber; 

(4) More uniformly baked foodstuffs as a result 
of (3) ; and 

(5) More foodstuffs can be accommodated within 
the oven for the same baking run. 

Ihe ideal, goal, for all cooking ovens therefore 
is to approximate isothermal equilibrium throughout the 
chamber. Experiments have shown that the temperature 
difference between the hottest and coolest sites in the 
oven can be as high as 30-40 centigrade degrees at equil- 
ibrium and at a baking temperature, say, in the range 
]50-200°C. While this variation may be tolerable for 
certain foodstuffs, such as a roast,, it is clearly unsat- 
isfactory for other types such as a batch of scones which 
will show variations in the amount of rise and the degree 

of browning exhibited. 

Whilst it is a relatively simple matter to 
control the temperature within an oven and to control the 
flow current density of the circulating medium by controll- 
ing, inter alia, the rotational speed and design of the fan's 
impeller, it is not a simple matter to control the third 
criterion of control mentioned above. 

There are two basic approaches to the control of 
air flow patterns, known generally as cyclonic turbulence 
and air curtain respectively. A teaching on the former 
approach to forced-air ovens is to be found in Australian 
Patent No.486,,780. A teaching on the latter approach may 
conveniently be obtained from printed British Patent No. 
1,417,199, which patent also provides an exposition on the 
lower temperatures at: which baking may proceed in forced-air 
ovens; this property of the ovens was mentioned in (2) 
-ab6Ve. Although the dichotomy in the nomenclature of air 
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eoin^Bihg. -psQ.^ouJbBr - . *JplxUi*>t 2vand an inner metal liner 
are thermally insulated from each other by suitable 
iriSulatihg mediucn 4 in known fashion. The heating element, 
for the oven is provided by the helical element 5 which is 
supported on the rear wall 7 of the oven by a plurality of 
brackets 6. Preferably there would be three Such brackets 6 
in the embodiment Of the invention described herein. 

The helical axis of the element 5 passes at right 
angleB through the geometrical centre 7 of the rear wall, 
although some slightly eccentric position may be preferred 
in special applications. 

Passing through the centre of the rear wall, and 
therefore co-linear with the helical axis, is the drive 
shaft 8 of an electric motor 9 which is supported on the 
outside of the rear wall by suitable mounting means such as 
shown at 10 in the drawing. The motor 9 may be cooled by 
the addition of an axial fan 11 mounted on the shaft 8. or, 
if an external rotor motor is used, by an axial, fan mounted 
directly on the rotor laminations, to enable cooling air to 
be blown around the motor housing. 

On the oven end of shaft 8 is located a radial or 
centrifugal fan or- impel low shown schematically: at 12 in 
■:Ti-gV'l»- : The circumf agential Surface of fan 12 is positioned 
'in close c£rci$£$'^ 
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spinning./ forces ajlr over and around the element, bi^tiy 
ii^/£xS^ is;bn'«ie;o^n chai^ef^xde of 

fari, is a baffle plate 13 which is also supported by 
the eleihetit-supporting brackets 6. The baffle plate is 
described in more detail below with reference to Fig. 2 but 
it suffices to say, at this point in the description, that 
the section of the baffle immediately covering the fan 12 is 
comprised of a circular aperture covered by a grid 3 4 to 
allow an even flow of air to be drawn through the baffle by 
the fan. 'The grid 14 is so positioned to prevent any Solid 
object coming in contact with the fan blades during operat- 
ion thereof. 

The thermal dynamics of the oven are basically 
as follows: When the fan 12 is energised, air from the 
centre of the oven chamber is drawn in through the grid 14 
and blown radially outwards, over and around the hot element 
5, whereby the air stream thus generated gains thermal 
energy from the element. The heated air flows around edges 
15 and 16 of baffle 13 to form respective air curtain 
streams B and C. Air curtains B and C generally converge 
on each other in the front half of the oven to form a 
returning air curtain stream A which completes the 
fluidynamic circuit by converging on grid 14 from where the 
heated air is reheated by the element, as described above. 

It will be appreciated that, in an air circulating 
oven system, it is very important to avoid such common 
phenomena as localised vortices and aerodynamically quasi- 
static centres within the oven chamber since these phenomena 
give rise to relatively high density isotherms. The result 
is uneven baking due to temperature variations within the 
chamber. The overall temperature limit is controlled in 
the usual fashion by a thermostat and the aforementioned flow 
current density is controlled by the spaced relation between 
the baffle 13 and the rear wall of the oven in co-operation 



/fcith She 'design of . the fan -blades and their rotational 
■•^ei-oei-ty . . rtatti e~ pt&-]&t&pc-tw* ". : * ; 

with which one is apiie to influence the thertnal-bakirig 
characteristics of the-overi. Th6 thi*d criterion, namely 
the circulation fiow pattern, is the most critical feature 
of a forced-air oven and is mainly influenced by the design 
of the baffle plate 13. 

The baffle plate 13 is shown in front elevation 
view in more detail in Fig. 2 and embodies novel features 
of the invention. The representation of the baffle is as 
viewed in situ in the oven chamber looking from the front of 
the oven with its door open. That is, from. this view, the 
fan 12 and heating clement 5 are behind the baffle plate 
and it is assumed that the rotational direction of the fan 
12 is clock-wise as viewed from this direction. References 
to the left- and right-hand sides of the baffle therefore 
have their normal meaning with respect to clockwise 
rotation of the fan 12 however it should be clearly under- 
stood that, should the fan 12 rotate in the anti -clockwise 
direction, then references to the left- and right-hand side 
of the baffle should be construed to have the opposite mean- 
ing. That is, if the fan rotates in the a nti -clockwise 
direction, the right-hand side of the baffle now becomes 
the left-hand side, and vice-versa, for the purposes of this 
description. 

In Fig. 2, the baffle plate 13 is supported on 
the rear wall of the oven by means of brackets 6 which 
maintain the baffle in spaced relation thereto and in close 
proximity to the fan. The brackets 6 are also shown 
schematically to support the heating element 5 by means of 
further brackets 17. The baffle 13 as illustrated occupies 
the full width of the oven chamber and may be secured to the 
side walls 3 thereof via its upturned edges 18 by any known 
means, such as screws. Along the top of the baffle and 
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.^tribute ';• this -faii^e^ra^d air Jcurrfent* i-n the upper half 
6f ihe baffW-W.^ll^^'ce. • ' 

The air cii'rreht velocity vector^ are ^istribiited 

yith both fadia 1 a hd tangentia 1 components of which the 
tatter are the more significant. One the left-hand side, 
the air streams generally, and. the tangential components . 
thereof in particular, are substantially well-bfehaved for 
the purpose of generating the desired air curtain. That is, 
the air stream has vertical velocity vectors much greater 
than the corresponding horizontal vectors directed towards 
the left wall of the oven and hence it has been found that, 
for the dimensions of a conventional domestic oven chamber, 
two left-hand vanes 19 will produce the desired effect. 
Whilst the two vanes are shown to be parallel, at approxi- 
mately 15° inclination to the vertical, and extending 
beyond the top edge of the baffle by a factor of about 
0.4/ where / is the length of the vanes 19, these para- 
meters may be varied by relatively small amounts without 
departing from the inventive concept. In as much as the left- 
hand vanes 19 urge the air stream towards the left side wall, 
the right-hand vanes urge the air stream substantially in a 
vertical direction. That is, the substantial velocity 
vector component of the air stream being interrupted by the 
four vanes is slightly vertical of horizontal. Thus, to 
minimise vorticity effects and multiple eddies in the right- 
hand area of the cavity behind the baffle, more and outwardly 
inclined vanes are required. Again these vanes are shown as 
being equally spaced mutually, of length / of inclination 
15° to the vertical, and extending 0.4 / beyond the top edge 
of the baffle. These parameters have also been chosen as 
representing the optimal effect conductive with ease and 
cost Of manufacture of the completed baffle, but they may be 
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tlie: inventive coWeptU In particular, as few as three 
vetoes • liWy «ilf fiee aridr ih some applications five or six may 

^«'::desirabie« : 

The lower edge of baffle 13 may also be provided 
v&th a series of varies such that, as illustrated with the 
top of the baffle, there are four outwardly directed vanes 
on the left side and two on the right. This arrangement 
may be visualised by taking Cartesion axes through the 
centre of grid 14 and rabatting the plane of the baffle 
once only about each of the ordinate and abcissa* 

However an arrangement of dampers or vanes 20 
and louvres 21 is preferred. For a number of reasons not 
yet. fully understood but including at least the fact that 
the bottom of the foodstuff to be baked presents a flat 
surface parallel to the bottom wall of the oven (e.g. a 
cake tin or a roasting dish), the preferred arrangement 
produces a somewhat improved result over that of the above 
described series of vanes 19. 

On the left side of the lower edge, two vanes 20 
are shown which are effectively intended tc be positioned 
mirror images of the upper pair. Kext to this pair and 
slightly off-centre on the left sido of centre is shown a 
die punched louvre 21 opening into the rear space. This 
louvre acts as an air scoop and thereby redirects most of 
the vertically-downward component of the air stream vector 
in the lower central region of the baffle. A further 
director vane 20 is positioned adjacent the single louvre 21 
and is identically pararoetered with respect to the lower edg 
of the baffle as vanes 19 are to the upper edge- Centrally 
disposed between the single baffle 20 and the right-hand 
wall of the oven are a pair of duplexed louvres, similarly 
die punched in the rearward direction. All three louvres 
fall, within, the boundary defined by the linear extension of 
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''''^^yi^n^i J^^' of yan^s : 2p' aiid the lower edge of the 
• baffle. 

^ It will be appreciated that the vanes 19 and 20 

may extend rearwardly at right angles to the baffle in 
close proximity to the rear wall, or in contact with the 
rear wall and secured thereto (if required) . For manufact- 
uring purposes or otherwise, vanes 19 and 20 may alternat- 
ively be positioned on the rear wall of the oven in lieu of 
being on the baffle plate 13. In this arrangement the 
baffle plate 13 may no longer require mounting brackets 6 and 
may in lieu thereof be mounted on the vanes 19 and 20. 
Accordingly all references in this specification to the 
baffle plate and the vanes are deemed not to exclude this 
alternative arrangement. Similarly references to the vanes 
being in proximity to the rear wall of the ovm deemed to 
include an arrangement whereby the vanes are positioned on 
the rear wall in such a fashion as to be slightly spaced 
from the surface of the rear walls. Similarly the upper 
and lower limits of the top and bottom vanes respectively 
are in close proximity to the top and bottom walls of the 
oven chamber^ It should also be appreciated that no air 
flows around the sides of the baffle since these are close 
or secured to the side walls of the chamber, but it is deem- 
ed within the scope of this invention to provide a spaced 
relation between each side of the baffle and its correspond- 
ing chamber wall. In such an arrangement a plurality of 
upwardly and downwardly-directed vanes would be located on 
the rear side of the baffle 13 in like fashion to the 
arrangement described above. However, it is postulated that 
a more effective air curtain results when only the *"op and 
bottom of the baffle enable air streams to enter the oven 
chamber, the flow characteristics thereof being modified in 
accordance with the invention. 
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?HE CLAIMS DfiaFI»T«G INDENTION ARE ftS .POttOWSt 

1. a forced air oven comprising an oven chamber, an 
air circulating fan mounted yithin said chamber on a drive 
shaft extending through one wall of the chamber, heating 
means mounted within the air stream generated by said fan, a 
baffle plate mounted in front of the fan in paralleled 
spaced relation with said one wall, a centrally disposed 
aperture in said baffle plate to enable air from the chamber 
to be drawn through the baffle plate by the fan into the 
region defined by said paralleled spaced relation, a plural- 
ity of left-hand and right-hand vanes located on the fan 
side of the baffle plate in the vicinity of both the top and 
bottom edges thereof, eaid plurality of vanes extending 
across said region in proximity to said one wall and extend- 
ing beyond both of said top and bottom edges in proximity 

to the top and bottom walls of said chamber respectively, 
said left-hand vanes being fewer in number than said right- 
hand vanes, said left-hand and right-hand vanes subtending 
acute angles to the vertical such that said air stream 
substantially exhibits an air curtain flow pattern in said 
chamber * 

2. An oven as claimed in Claim 1 wherein tne side 
edges of the baffle plate are in contact with the respective 
surfaces of the side walls of the chamber such that there is 
no air flow therebetween. 

3. An oven as claimed in Claim 1 or 2 wherein each of 

said acute angles is x° and the angle subtended between any 

one or all of the left-hand vanes and any one or all of the 

o 

right-hand vanes is 2x . 

4. An oven as claimed in Claim 1,2 or 3 wherein said 
heating means comprises a sheathed electric heating element 
helically formed in close proximity to the circumference of 
said fan. 

5. An oven as claimed in any one of Claims 1 to 4 
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^i^fi^^te ir fliid^icittity of -fto^** W^-ofr *»» ~ 
*.8f f-i« 'ptote wherein s^ louvxea are scooped beypnd;the 
rear surface of the baffle piate into said region. 
6 .. An oven as claimed in Claim 5 Wherein the- form- 

ation of eaid louvres is substantially in both the median, 
and right-hand sections of said vicinity of the bottom edge 
of the baffle plate. 

7. An oven as claimed in any one of the preceding 
claims wherein said extending of the vanes beyond both top 
and bottom edges is approximately 0.4 times the length of 
the vanes. 

8 . An oven as claimed in any one of Claims 4 to 7 as 
appended directly or indirectly to Claim 3 wherein x is 
approximately 15 . 

9 . An oven as claimed in Claim 6 or in Claim 7 or 8 
as appended to Claim 6 wherein the number of said vanes is 
two, four, two and one respectively in the left-hand top 
edge, right-hand top edge, left-hand bottom edge and right- 
hand bottom edge, and the number of said louvres is one and 
two respectively in said median and right-hand sections. 

10 . a forced air oven substantially as herein described 
with reference to the accompanying drawings. 
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